Experimental Section

Synthesis of imidazolium based monomer MHBIm-TFSI
The synthesis of imidazolium based monomer, 1-[(2-methacryloyloxy) hexyl]-3-butylimidazolium bis(trifluoromethanesulphonyl) imide (MHBIm-Br) as shown in Scheme S1. Typically, 19 g (0.105 mol) 6-bromo-1-hexanol in 30 mL of dichloromethane was added to a two-neck 100-mL flask and stirred for 10 min in an ice bath. Then, 11.1 g (0.11 mol) of triethylamine along with 10 mL of dichloromethane was added slowly by a funnel under N 2 atmosphere. After stirring the mixture for 10 min, 10.5 g (0.1 mol) methacryloyl chloride in 10 mL dichloromethane was added dropwise. The reaction mixture was stirred 12 h at room temperature and then filtered. Washing the filtrate with 200 mL of DI water four times and collecting the organic layer. Remaining water was further dried with anhydrous magnesium sulfate. Then dichloromethane in the mixture was removed by vacuum, after which clear liquid 3-bromohexyl methacrylate yielded (70% yield).
To obtain imidazolium bromide monomer, a mixture consists of 16. Ref.
OEGMA-BnMA/LiPF 6 -EC-DMC 122@0.1 C, 25@5 C [9] EO-based/LiBF 4 -EC-GBL 111@1/24 C 80% [10] EO-based/LiFSI-EC-GBL 156@0.04 C [11] P(EO-MEEGE)/LiTFSI-AN 127@1/24 C [12] semi-IPN SPE 147@0.1 C, 132@0. 
